We empirically examine the predictions of the risk-based explanation versus the mispricing hypothesis with limits-to-arbitrage on the positive relation between book-to-market ratios and subsequent stock returns (i.e., the value premium) around the world. We use the uncertainty avoidance index and the individualism index developed by Hofstede (2001) to measure investors' attitudes-toward-risk and use the transaction cost index and market development measures to proxy for limits-to-arbitrage. Using data from forty countries, we conduct cross-sectional regressions of returns on book-to-market ratios on subsamples split by a given measure of attitudes-toward-risk or limits-to-arbitrage. Our cross-country results in general appear to be consistent with the risk-based explanation but fail to support the mispricing hypothesis.
Introduction
A considerable body of literature has investigated the value premium puzzle--the phenomenon that stocks with high book equity to market equity earn higher expected returns than do stocks with low book equity to market equity. This puzzle is also referred to as the bookto-market effect. For example, Fama and French (1992) find that the value premium is significantly positive in the U.S. stock market (see also Rosenberg, Reid, and Lanstein (1985) and others). Furthermore, Griffin (2002) , Fama and French (1998, 2012) , and Hou, Karolyi, and Kho (2011) find that this value premium exists not only in developed markets but also in emerging markets.
1 Fama and French (1992 , 1993 , 1995 argue that the book-to-market ratio is a proxy for distress risk. That is, the higher is the book-to-market ratio of a firm, the larger is this firm's exposure to the distress risk. Since the distress risk is not captured by the market risk, firms with high book-to-market ratios are commensurate with higher expected returns than are firms with low book-to-market ratios. In other words, the value premium represents compensation for risk.
However, the cause of this phenomenon is still inconclusive. There are two prominent alternative explanations for the value premium: the risk-based explanation versus the mispricing explanation.
If the risk-based explanation is correct, then the value premium or the book-to-market effect should vary with some risk factors. However, the identification of this set of factors is still under investigation. Fama and French (1993) find that the book-to-market effect in the U.S., except for small growth firms, can be explained by their empirically constructed three-factor model consisted of the market, size, and book-to-market factors. Hahn and Lee (2006) find that the book-to-market ratio is subsumed by a credit market risk factor proxied by the term spread in explaining the cross-section of expected stock returns. Kapadia (2011) finds that a two-factor model with the market factor and the tracking portfolio for aggregate distress as another factor can explain the 25 size and book-to-market sorted portfolios as well as does the Fama and French (1993) three-factor model. Xing (2008) finds that the value premium disappears when an investment factor is taken into account, which is consistent with the q-theory explanation associated with the business cycle for the value premium suggested by Zhang (2005) . The above empirical findings indicate that the book-to-market effect is related to the macroeconomic risk that is associated with the distress risk, the credit market condition, and the business cycle.
An alternative explanation for the value premium is mispricing--the stock price of a firm is deviated from its true or intrinsic value. For example, stocks tend to be overpriced or underpriced from time to time. Investors may overreact to past performance of firms and extrapolate past earnings growth too far to the future (e.g., DeBont and Thaler (1987) ; Lakonishok, Shleifer, and Vishny (1994) ; Subrahmanyam (1998, 2001) ). Since overpriced stocks tend to have lower book-to-market ratios, while underpriced stocks tend to have higher book-tomarket ratios, the eventual market correction on equity mispricing can lead to the value premium.
The mispricing explanation further suggests that the significance of the value premium depends on how fast arbitrageurs correct the mispricing. If arbitrage activities are costless and entail no risk, one would expect that the mispricing should be short-lived and the value premium should be small. However, as argued by De Long, Shleifer, Summers, and Waldmann (1990) and Shleifer and Vishny (1997) , arbitrage activities are costly, risky, and limited. If mispricing is the cause, then arbitrage risk or the degree of limits-to-arbitrage should be a major determinant of the value premium. Using a sample of stocks from the U.S., Ali, Hwang, and Trombley (2003) find that the value premium is larger for stocks with higher idiosyncratic risk, higher transaction costs, and lower analyst following. They interpret their findings to be consistent with the mispricing with limits-to-arbitrage argument.
The above empirical studies from the U.S. market and the international markets are inconclusive about which hypothesis is better in explaining the book-to-market effect.
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To test the risk-based explanation, instead of searching for a new risk factor that is associated with book-to-market equity or testing an existing asset-pricing model as in previous studies, we conduct the tests from the viewpoint of investor behavior. Investors who have grown up in different cultures are likely to have different attitudes-towards-risk. If high book-to-market firms are riskier than low book-to-market firms, the value premium should be higher in countries where investors are more risk averse. We use the uncertainty avoidance index and the individualism index constructed by Hofstede (2001) to measure investors' attitudes-toward-risk in a country. Uncertainty avoidance refers to the degree in which people avoid ambiguous situations and therefore it should be a direct measure of risk aversion.
In this paper, we take the advantage of the cross-country differences in the degree of attitudes-towardrisk and the degree of limits-to-arbitrage to examine the debate between the risk-based versus the mispricing-based explanations for the book-to-market effect. A cross-country study based on these country-level institutional variables should shed additional light on our understanding of the value premium puzzle. 3 2 Daniel and Titman (1997) propose a characteristic model as an alternative hypothesis for the Fama and French three-factor model. Please see Daniel and Titman (1997) and Davis, Fama, and French (2000) for the U.S. evidence and Daniel, Titman, and Wei (2001) for the Japanese evidence. Chui, Titman, and Wei (2010) suggest that people in individualistic countries are more overoptimistic and overconfident than are people in collectivistic countries. Since overoptimistic and/or overconfident investors tend to overestimate the probability of the success and underestimate the risk of their investment, individualism is an inverse measure of risk aversion. We therefore expect that the value premium is positively associated with uncertainty avoidance and negatively related to individualism.
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To test the mispricing with limits-to-arbitrage hypothesis, instead of using firm characteristics to measure limits-to-arbitrage within a country as in previous studies, we use county-level institutional characteristics to measure the degree of limits-to-arbitrage. Arbitrage activities should be easier and less costly in a country with more advanced market development.
We consider two measures of market development to proxy for limits-to-arbitrage: the access-toequity market index and the market capitalization-to-GDP ratio. We also use the transaction cost index to measure limits-to-arbitrage directly. We expect that the value premium should be stronger in countries with less market development or higher transaction costs.
Our study is closely related to those of Griffin (2002), Fama and French (1998, 2012) , and Hou, Karolyi, and Kho (2011) . All these studies focus on testing whether the value premiums can be explained by the Fama and French three-factor model or the Carhart four-factor model and whether the global or local version of these models is better to explain global stock returns.
Our study differs from the studies by Griffin (2002) and Fama and French (1998, 2012 ) but similar to the one by Hou, Karolyi, and Kho (2011) in terms of sample. Griffin (2002 ) and Fama and French (1998 , 2012 consider only developed markets. As in Hou, Karolyi, and Kho (2011), our sample also includes emerging markets but for different reasons. The purpose of including emerging markets by Hou, Karolyi, and Kho (2011) is to provide a more comprehensive analysis, while our purpose is to increase the power of statistical tests. Since arbitrage activities are expected to be more difficult and more costly in emerging markets, including developing markets can improve the power of the tests related to the mispricing explanation. Second, different from these studies, we examine the determinants of the cross-country differences in the value premium, the issue which has not been examined previously. The answer to this question can help us distinguish between the risk-based and the mispricing explanations without specifically testing an asset-pricing model. Fama and French (1998, 2012) and Hou, Karolyi, and Kho (2011), we find that the value premium is pervasive based on the return data from 1981 to 2009. In particular, the size-adjusted value premium is positive in thirty-six out of the forty countries in our sample. In addition, the value premium is statistically significant in twenty-two countries and there are significant variations in the value premium across countries. We then conduct the Fama and MacBeth (1973) cross-sectional regressions of returns on book-to-market ratios on subsamples split by a given measure of attitudes-toward-risk or limits-to-arbitrage to test our hypotheses. We find that, in general, the value premium decreases with individualism and increases with uncertainty avoidance. On the contrary, the value premium is generally not related to our measures of limits-to-arbitrage. Overall, our international evidence provides significant support for the risk-based explanation for the value premium but fails to support the mispricing explanation.
Consistent with
The remainder of this paper proceeds as follows. The next section reviews the related literature and develops our hypotheses. Section 3 describes our sample and empirical methodology. Section 4 discusses the test results from the risk-based hypothesis and the mispricing with limits-to-arbitrage hypothesis. Finally Section 5 concludes the paper. Fama and French (1992 , 1993 , 1995 argue that the book-to-market ratio reflects the relative distress risk of a firm. The market disciplines firms with poor earnings prospects by depressing their stock prices, which, in turn, makes these firms to have a higher book-to-market ratio. This distress risk factor is not captured by the market risk factor and hence investment in stocks of firms with a higher book-to-market ratio is commensurate with a higher expected return. Using a three-factor model consisted of the market, size, and book-to-market factors, Fama and French (1993, 1996) find that their three-factor model can explain the value premium and several other well-documented anomalies.
Literature Review and Hypothesis Development

The rational risk-based explanation
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Using the change in the term spread as a risk measure for the credit market condition, Hahn and Lee (2006) find that firms with high book-to-market ratios have higher factor loadings on the change in the term spread than firms with low book-to-market ratios. They further document that the book-to-market effect vanishes when the effect of the change in the term spread on stock returns have been taken into account. 6 Their results appear to support the argument that the book-to-market effect is associated with a distress risk factor. 5 Although Fama and French (1992) find that past market betas cannot explain the value premium, Campbell and Vuolteenaho (2004) find that the value premium documented by Fama and French (1992) can be explained by the fact that value stocks tend to have higher cash-flow (i.e., bad) betas than do growth stocks.
In addition, Liew and Vassalou (2000) find that the book-to-market factor (HML) constructed by Fama and French (1993) is positively associated with future gross domestic product (GDP) growth, which also supports a risk-based explanation for the value premium.
6 However, Griffin and Lemmon (2002) find that the book-to-market effect is more than twice larger among firms with the highest distress risk than among other firms and that the effect differential cannot be explained by the Fama and French (1993) three-factor model. In addition, firms with high distress risk experience the largest return reversal around earnings announcements. They argue that their results appear to be more consistent with the mispricing argument suggested by Lakonishok, Shleifer, and Vishny (1994) but fail to support the distress risk argument suggested by Fama and French (1992 , 1993 , 1995 . 7 Using aggregate business failure of both public and private firms, Kapadia (2011) constructs a portfolio that tracks aggregate business failure as a measure of aggregate distress risk. He finds that the value premium and the size premium can be explained by their exposures to this distress risk. Zhang (2005) proposes an alternative risk-based explanation. He shows that the value premium can be explained by the q-theory of investment. The q-theory argues that firms with a lower (higher) future discount rate tend to make more (less) investment and have a lower (higher) book-to-market ratio. Therefore, controlling for future productivity, the q-theory predicts a positive relation between book-to-market ratios and expected returns. Using data from the U.S., Xing (2008) finds evidence that is consistent with this prediction, which suggests that the bookto-market is a risk factor related to the discount rate for future cash flows.
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Individualism is referred to as the extent to which people in a country tend to have an independent rather than an interdependent self-construal, and the reverse is the case for collectivism (Hofstede (2001) ). The independent construal of self is defined as "a conception of the self as an autonomous, independent person" and the interdependent construct of self is (2001) argues that uncertainty avoidance refers to the degree in which people in a country would like to avoid ambiguous situations. If the future prospects of high book-to-market firms are indeed more ambiguous than those of low book-to-market firms, investors in cultures with high uncertainty avoidance will tend to avoid these firms, which, in turn, will lead to a higher value premium.
Hofstede
8 Based on the dividend discount valuation model with clean surplus accounting, Fama and French (1998) also show a similar result. More specifically, they show that, controlling for expected equity cash flows, there is a positive relation between book-to-market ratios and expected stock returns. However, this argument is silent on whether the book-to-market effect is caused by rational or irrational pricing. 9 These five dimensions are individualism, uncertainty avoidance, power distance, masculinity, and long-term orientation. Among them, individualism is studied very intensively in the business literature.
defined as "seeing oneself as part of an encompassing social relationship and recognizing that one's behavior is determined, contingent on, and to a large extent organized by what the actor perceives to be the thoughts, feelings, and actions of others in the relationship" (Markus and Kitayama (1991, pp. 226-227) ). It is expected that people who have an independent selfconstrual emphasize more on one's positive attributes, such as their own abilities, than people who have an interdependent self-construal. Chui, Titman, and Wei (2010) argue that, compared with investors in collectivistic cultures, investors in individualistic cultures are prone to be more overoptimistic and overconfident about their abilities. As a result, they tend to overestimate their probability of success and underestimate the risk of their investment, making them more willing to take more risk.
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H 1 : The positive relation between book-to-market ratios and expected returns is stronger in countries with high uncertainty avoidance attitudes or low individualistic cultures than in countries with low uncertainty avoidance attitudes or high individualistic cultures.
Therefore, we expect a negative relation between individualism and the value premium. The above discussions lead to our first hypothesis:
The mispricing with limits-to-arbitrage explanation
The value premium can also be a result of mispricing. 11 Lakonishok, Shleifer, and Vishny (1994) argue that the value premium exists, because investors overreact to past outperformance of low book-to-market firms (i.e., growth firms) and extrapolate their past earnings growth too far to the future.
12 10 Camerer and Lovallo (1999) find that entrant failure is related to overoptimistic behavior because decision makers over-estimate their success rates. In addition, overconfident people tend to overestimate the precision of their estimates and therefore underestimate the risk. DeBont and Thaler (1987) and Daniel, Hirshleifer, and Subrahmanyam (1998, 11 There is a third explanation, proposed by Fama and French (2007) . Fama and French suggest that investor tastes for certain firm characteristics unrelated to properties of returns may also play a role to generate the value premium. This line of argument is related to the characteristic-based model proposed by Daniel and Titman (1997) and style investing suggested by Barberis and Shleifer (2003) . 12 Lakonishok, Shleifer, and Vishny (1994) further find that market betas are higher for value stocks than for growth stocks in good times but are lower in bad times, which is inconsistent with the risk explanation. In contrast, Petkova and Zhang (2005) find that time-varying betas tend to covary positively with the expected market risk premium for 2001) show that if investors overreact to publicly announced good (bad) news of a firm, the price of this firm may be substantially above (below) its true value and this firm will have a lower (higher) book-to-market ratio. The positive value premium is just a result of a market correction.
Consistent with this prediction, Daniel and Titman (2006) find that the value premium is mainly attributable to investors' overreaction to intangible information and Jiang (2010) further finds that the primary cause of the value premium in the U.S. stock market is the overreaction by institutional investors to intangible information.
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If a stock is mispriced, the opportunity for a profitable trading will attract smart rational investors to arbitrage and their arbitrage activities should correct the mispricing. In an ideal case where the arbitrage opportunity is obvious, costless, and riskless to exploit, the mispricing should be corrected immediately. However, in a realistic market, De Long, Shleifer, Summers, and Waldmann (1990) and Shleifer and Vishny (1997) argue that arbitrage is limited, costly, and risky. Therefore, arbitrage risk or limits-to-arbitrage can be a major force to deter arbitrage activities, which suggests that mispricing can persist for a long period of time if arbitrage is too risky or too costly to implement. In fact, Doukas, Kim, and Pantzalis (2010) find evidence that indicates that stock mispricing is positively related to arbitrage risk proxied by the volatility of arbitrage returns.
Indeed, Jiang (2010) documents that the bookto-market effect exists only among stocks with intensive institutional trading.
14 value stocks but negatively for growth stocks, a result that is consistent with the risk explanation. However, they also find that the beta-premium covariation is too small to explain the observed magnitude of the value premium. 13 See Daniel and Titman (2006) for the detailed description on the construction of intangible information. 14 Several studies have also examined the limits-to-arbitrage explanations for other anomalies. For example, Mashruwala, Shivaram, and Shevlin (2006) find that the accrual anomaly documented by Sloan (1996) can be explained by the severity of limits-to-arbitrage. Li and Zhang (2010) find only weak evidence that the q-theory with investment frictions explains the investment effect and that mispricing with limits-to-arbitrage seems to dominate the q-theory with investment frictions in explaining the investment effect. In contrast, Lam and Wei (2011) find that each explanation for the asset growth effect is supported by a fair and similar amount of evidence based on a more comprehensive analysis and using more exhaustive and comprehensive measures of limits-to-arbitrage and investment frictions.
If the value premium is caused by mispricing, it should be negatively associated with arbitrage activities or positively related to the degree of limits-to-arbitrage. Consistent with this argument, Ali, Hwang, and Trombley (2003) document that while the value premium increases in idiosyncratic risk and transaction costs, it decreases in investor sophistication as measured by analyst following in the U.S. market. Nagel (2005) finds that the value premium is stronger among firms with low institutional holdings. He interprets his finding as consistent with the mispricing with limits-to-arbitrage hypothesis. The reason is that stocks with low institutional holdings are more difficult to sell short, which causes growth stocks to be overvalued.
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The above studies suggest that if the value premium is caused by mispricing, it should be positively associated with the severity of limits-to-arbitrage in a country. Stocks in countries with more advanced market development should have a low degree of limits-to-arbitrage. Similarly, stocks in countries with lower transaction costs or no short sales constraints should also have a lower degree of limits-to-arbitrage. The above discussions lead to our second hypothesis as follows:
The positive relation between book-to-market ratios and subsequent stock returns is stronger in countries with high limits-to-arbitrage (i.e., less market development or higher transaction costs,) than in countries with low limits-to-arbitrage (i.e., more advanced market development or lower transaction costs).
Sample Selection and Methodology
Sample selection, variable definition, and data description
Our sample consists of firm-level and country-level data that are obtained from various Our firm-level variables are measured as follows. The book-to-market ratio (BM t ) is the ratio of book equity to market equity at the end of fiscal year t. Firm size (SZ t ) is the market capitalization in U.S. dollars at the end of June of year t. Total asset growth (TAG t ) is measured as the annual percentage change in total assets from fiscal year t-1 to fiscal year t. Momentum Our country-level variables are adopted from existing literature. We use three proxies to measure the cross-country difference in the culture-related general attitudes-toward-risk. Two of them, the individualism index (Indv) and the uncertainty avoidance index (UAI), are taken from Hofstede (1980 Hofstede ( , 2001 . A higher value of Indv indicates a stronger individualistic environment and a higher value of UAI indicates a lower level of tolerance toward risk. As argued by Chui, Titman and Wei (2010) , people in highly individualistic cultures tend to be more optimistic and more overconfident, and hence less risk averse. As a robustness check, we also consider an alternative measure of individualism (AltIndv), which is the reverse of the institutional collectivism index, as our third measure of attitudes-toward-risk. The institutional collectivism index is constructed by the Global Leadership and Organizational Behavior Effectiveness (GLOBE) project. 16 We use two proxies related to the extent of equity market development to measure the degree of limits-to-arbitrage. The first measure is the ratio of stock market capitalization to gross domestic product (GDP) (MktCap, the market cap to GDP ratio), averaged over the period 1996-2010. The second measure is the index of access to equity markets (Equity), which is the average of the annual survey scores over the period [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] 
Empirical methodology: Regression analysis
To examine the value premium or the book-to-market effect across countries, we follow Hou, Karolyi, and Kho (2011) and use the Fama-MacBeth (1973) procedure to estimate the following regression equation based on individual stocks from all countries:
where R i,t is the monthly raw return in U.S. dollars for stock i from July of year t to June of year t+1. R ft is the risk-free rate of the corresponding month and is proxied by the one-month U.S.
Treasury-bill rate. BM i,t-1 and TAG i,t-1 are the book-to-market ratio and asset growth in year t-1, Firm size, asset growth, momentum, and share issuance are included in the regression since previous studies have shown that these firm characteristics have significant influence on future stock returns. For example, Banz (1981) and Fama and French (1992) find that stocks of small firms (i.e., low market capitalization) tend to have higher future returns than stocks of big firms.
Titman, Xie (2004, 2012) and Cooper, Gulen, and Schill (2008) find that firms that grow their capital assets or total assets more tend to earn lower future returns. Jegadeesh and To explore whether the risk-based hypothesis or the mispricing with limits-to-arbitrage hypothesis better explains the value premium, we use a split-sample approach suggested by Li and Zhang (2010) and Lam and Wei (2011) . More specifically, we partition all sample countries into low, medium, and high subgroups based on their rankings on a country-level variable of interest and examine the book-to-market effect in each subgroup. If the risk-based hypothesis prevails, we expect that the value premium measured by the slope of Ln(BM), b 1 , in regression equation (1) is significantly smaller in the high subgroup than in the low subgroup when the individualism index or the alternative individualism index is the partitioning variable. We expect the opposite when the uncertainty avoidance index is the partitioning variable. If the mispricing with limits-to-arbitrage hypothesis dominates, we should observe a significantly stronger bookto-market effect in the low subgroup than in the high subgroup when the market cap to GDP ratio or the access to equity market index is the partitioning variable. We expect the opposite when the transaction costs index is the partitioning variable.
Empirical Results
The country-by-country value premiums
We use portfolio analysis to examine whether the value premium exists in each individual economy. For each country, at the end of June in year t, we form BM quintile portfolios based on the book-to-market ratio (BM) in year t-1 in ascending order. For instance, firms with BM in the bottom 20% are assigned to the BM1 portfolio and those in the top 20% are assigned to the BM5 portfolio. Firms remain in these portfolios from July of year t to June of year t+1. The equal-weighted monthly returns on these quintile portfolios, measured in U.S. dollars, are calculated for the same period. These country-specific BM portfolios are rebalanced each year in June.
A country-specific zero-cost BM-hedge portfolio is then formed by simultaneously taking a long position in the BM5 quintile and a short position in the BM1 quintile. Monthly returns on the BM-hedge portfolio are calculated by subtracting the returns on the BM1 quintile from the returns on the BM5 quintile. Forming country-specific BM-hedge portfolios enables us to examine whether the value premium or the book-to-market effect (i.e., the return spread between BM5 and BM1) exists in a country.
We also adjust raw returns on individual stocks for the size-based benchmark returns to control for the size effect when calculating returns on the BM portfolios. We form the size-based benchmark portfolios for each country as follows. In each year, firms are sorted into quintiles based on their rankings on market equity at the end of June of year t in ascending order. Equal-weighted monthly raw returns are calculated from July of year t to June of year t+1 for each sizebased benchmark portfolio. All portfolios are rebalanced each year in June. The size-adjusted monthly returns on an individual stock are the difference between the raw monthly returns on the stock and the monthly returns on the size benchmark that the stock falls into. The size-adjusted returns on the BM portfolios are then calculated based on the size-adjusted returns on the individual stocks.
In addition to reporting the total number of firm-month and the sample period in each country, Table 1 also reports the time-series averages of size-adjusted monthly returns on BM1, BM5, and BM-hedge portfolios. As the table reveals, 36 out of our 40 sample countries has a positive value premium on average, and 20 of them show a value premium that is statistically significant at the 5% level and additional two markets show a significant value premium at the 10% level. The average value premium ranges from -0.555% a month in Argentina to 1.444% a month in Brazil, indicating a considerable cross-country dispersion in the value premium. The overall average value premium across all countries is about 0.595% a month or 7.14% a year.
[Insert Table 1 here]
Summary statistics and correlation coefficients
Panel A of Table 2 reports the summary statistics of our firm-level variables. These variables are the natural logarithm of the book-to-market ratio (Ln(BM)), the natural logarithm of firm size (Ln(SZ)), the total asset growth (TAG), the momentum in stock returns (MOM), and the equity issuance (Issue). Panel B of Table 2 shows the correlation coefficients among these firm-level variables and raw stock returns (Ret). Consistent with previous findings, Ret is significantly and positively related to Ln(BM) and MOM, and negatively related to Ln(SZ), TAG, and Issue. Panel C of Table 2 shows the correlation coefficients among the country-level variables: the Hofstede's individualism index (Indv) and uncertainty avoidance index (UAI), the alternative measure of individualism index from GLOBE (AltIndv), the market capitalization-to-GDP ratio (MktCap), the access-to-equity index (Equity), and the transaction cost index (TCost). The correlation coefficients between Indv and UAI (negative) and between Indv and AltIndv (positive) are insignificant, suggesting that individualism index may capture different aspects of attitudestowards-risk than either the uncertainty avoidance index or the alternative individualism index does. MktCap is significantly and positively correlated with Indv or Equity. Although there is a negative relation between TCost and Equity or MktCap, it is not significant.
[Insert Table 2 here]
Firm-level regression analysis on split subsamples
The risk-based explanation
We use the Fama and MacBeth (1973) regression procedure to estimate equation (1), which is our baseline model, for each of the three subgroups partitioned by a given measure of attitudes-toward-risk to test the risk-based explanation. The regression results are presented in Table 3 . We find that the estimated slope coefficients on the book-to-market ratio (Ln(BM)) are positive and statistically significant at the 1% level in all three subgroups classified by the individualism index (Indv), the uncertainty avoidance index (UAI), or the alternative individualism index (AltIndv). These findings are consistent with those documented by Fama and French (1998, 2012) and suggest that the value premium (i.e., the estimated slope coefficient on Ln(BM)) is prevalent around the world.
[Insert Table 3 here]
In particular, we find that the value premium measured by the BM slope in general decreases in Indv and increases in UAI. For example, the BM slope is 0.332, 0.452, and 0.133 for the low-, medium-, and high-Indv subgroups, respectively. The BM slope is 0.163, 0.169 and 0.427 for the low-, medium-, and high-UAI subgroups, respectively. The difference in the BM slope between the high and low subgroups is reported at the bottom of the table. We find that the difference in the value premium between the low-and high-Indv subgroups is 0.199 and it is 0.264 between the high-and low-UAI subgroups. Both differences in the BM slope are statistically significant at the 1% level. We have an even stronger relation between individualism and the value premium when the alternative individualism index (AltIndv) is used as the partitioning variable. The BM slope decreases in AltIndv from 0.485 in the low-AltIndv subgroups to 0.160 in the mediumAltIndv subgroup and then to 0.175 in the high-AltIndv subgroups. The difference in the BM slope between the low-and high-AltIndv subgroups is 0.310 with a robust t-statistic of 3.61.
The above findings are consistent with the risk-based explanation which suggests that the value premium is compensation for risk entailed in the book-to-market ratio. Since investors in individualistic (or lower uncertainty avoidance) countries have a higher tolerance level towards risk or a lower level of risk aversion, the value premium is smaller in these countries than in collectivistic (or higher uncertainty avoidance) countries. We also find from Table 3 that the results on the effects of momentum, asset growth, and net share issue on future returns are all consistent with findings in the existing literature. For example, the momentum effect is stronger in the high individualistic environments as in Chui, Titman, and Wei (2010) . The asset growth effect and the net share issue effect are strong and prevalent around the world as in Titman, Wei, and Xie (2012) and McLean, Pontiff, and Watanabe (2009), respectively. Table 4 shows the regression results for the tests on the mispricing with limits-to-arbitrage hypothesis. Similar to the results in Table 3 , the estimated slope coefficients on the book-tomarket ratio are positive and statistically significant in all subgroups partitioned by any measure of limits-to-arbitrage. However, we do not observe a clear relation between the value premium and any of our measures of limits-to-arbitrage. For example, the BM slope is 0.183, 0.442, and 0.175 for the low-, medium-, and high-Equity subgroups, respectively. The BM slope is 0.203, 0.394 and 0.184 for the low-, medium-, and high-MktCap subgroups, respectively. It appears that the BM slope is the highest in the medium subgroup when limits-to-arbitrage is proxied by either Equity or MketCap. The BM slope is higher in the high-TCost subgroup than in other two subgroups, which is consistent with the direction predicted by the mispricing explanation.
The mispricing with limits-to-arbitrage argument
However, as shown at the bottom of the table, the difference in the BM slope between the highand low-limits-to-arbitrage subgroups is small and statistically insignificant for the Equity or the MktCap measure and is only marginally significant for the TCost measure of limits-toarbitrage.
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[Insert Table 4 here] These findings are in general inconsistent with the mispricing with limits-to-arbitrage explanation for the value premium.
In addition, we find that momentum has the strongest effect in the high-Equity, high-MktCap, or medium-TCost subgroup of countries. The asset growth effect is more pronounced in countries with more advanced market development (i.e., the high-Equity or high-MktCap 18 For robustness checks, we also use two other measures for limits-to-arbitrage: one is the information on short sales restrictions which are retrieved from Bris, Goetzmann, and Zhu (2007) and the other is the dichotomy of developed versus developing markets classified by International Monetary Fund (IMF). Our results show that there is no significant difference in the value premium between countries where short sales are allowed and practiced and countries where short sales are not allowed or practiced. Neither do our results show that there is a significant difference in the BM slope between developed and developing countries. The evidence tends not to support the mispricing with limits-to-arbitrage explanation on the value premium. To save space, these findings are not reported but are available upon request. subgroup) and in countries with lower transaction costs, which is consistent with the finding in Titman, Wei, and Xie (2012) . Finally, the net share issue effect is very prevalent across countries.
Robustness checks
Excluding small stocks
It is well known that the data error problem from Datastream International is concentrated on small stocks. In addition, as shown by Fama and French (2012) , the value premium is more pronounced for small firms in their study of twenty-three developed markets. To explore if our results are driven by small firms or the data errors, we exclude those firms with monthly market capitalization less than $100 million U.S. dollars from our sample.
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[Insert Table 5 Table 5 . Table 3 , whereas the value premium is negatively related to individualism measured by either Indv or AltIndv, it is positively related to uncertainty avoidance (UAI). Specifically, the BM slope differential between the high and low subgroups is -0.237, 0.181, and -0.289 when the partitioning variable is Indv, UAI, and AltIndv, respectively, and it is statistically significant for all three measures of attitudes-toward-risk. Similar to the findings reported in Table 4 , the relation between the value premium and our measures of limits-to-arbitrage is statistically insignificant. The results in Panel A of Table 5 strongly support the riskbased explanation but fail to support the mispricing with limits-to-arbitrage argument.
Consistent with our findings in
Excluding firms in the U.S. and Japan
Since quite a number of our observations are from Japan and the U.S., our findings may be attributable to firms from these two big countries. To investigate this possibility, we exclude firms from Japan and the U.S. from our sample and re-estimate the baseline model. The regression results are reported in Panel B of Table 5 . We still find that the relation between individualism as measured by either Indv or AltIndv and the value premium is negative and that the difference in value premium between the high and low subgroups measured by either Indv or AltIndv is statistically significant. However, the relation between uncertainty avoidance (UAI) and the value premium becomes flat and statistically insignificant when firms in Japan and the U.S. are removed. In addition, the relations between the measures of limits-to-arbitrage and the value premium are still weak and statistically insignificant. 20 Overall, the results appear to suggest that our main findings are not driven by large economies such as the U.S. and Japan.
An alternative model specification
Since previous studies on the value premium normally do not control for other anomalous effects such as net share issuance (Issue), total asset growth (TAG), or momentum (MOM), we exclude these three explanatory variables from the Fama-MacBeth (1973) regressions to examine if our main results still hold. The results reported in Panel C of Table 5 are consistent with the 20 An alternative estimation method to adjust for a disproportionate number of firms from large economies is to use the weighted least squares (WLS) in the Fama and MacBeth (1973) regression procedure, where the weight is the inverse of the number of firms in each country in each month. Using this alternative estimation method, our results are in general consistent with the risk-based explanation although the significance levels are weaker. In addition, the WLS results continue to fail to support the limits-to-arbitrage argument except when the trading cost (TCost) is the partitioning variable.
risk-based argument and fail to support the mispricing with limits-to-arbitrage explanation.
Specifically, the BM slope is negatively related to Indv and AltIndv, and positively related to uncertainty avoidance. The differences in the BM slope between the high and low subgroups partitioned by Indv, UAI, and AltIndv, are -0.169, 0.231, and -0.272, respectively, and all are statistically significant. In contrast, the relation between the value premium and any of the measures of limits-to-arbitrage is flat and statistically insignificant. The results suggest that our main findings that are consistent with the risk-based explanation but fail to support the mispricing with limits-to-arbitrage explanation are not driven by model specifications that include other anomalous variables in the regressions.
Conclusion
Fama and French (1992) and others find that stocks of U.S. firms with high book-to-market (BM) ratios earn substantially higher returns than do stocks of U.S. firms with low book-tomarket ratios. Furthermore, this return differential between high and low BM firms cannot be explained by the traditional capital asset-pricing model (CAPM). This phenomenon is often referred to as the book-to-market effect or the value premium. Fama and French (1998, 2012) and Hou, Karolyi, and Kho (2011) further document that the book-to-market effect is very pervasive across countries and there are substantial variations in the book-to-market effect across countries and regions.
The existing literature provides two potential explanations for this book-to-market effect.
The risk-based explanation (e.g., Fama and French (1992, 1993) ) argues that the book-to-market ratio is a proxy for the distress risk. The reason is that firms with high BM ratios have a higher probability of distress than do firms with low BM ratios. The mispricing explanation argues that the book-to-market effect exists because investors overreact to the past outstanding (poor) accounting performance of low BM or growth firms (high BM or value firms) and extrapolate their past earnings too far into future, leading to overvaluation for growth firms and undervaluation for value firms (e.g., Lakonishok, Shleifer, and Vishny (1994) ). This overreaction is eventually corrected by the market, which, in turn, generates the value premium.
In this paper, we test these two competing explanations for the value premium in an international prospective. If the risk-based argument can explain the value premium, one would expect that the value premium should be stronger in countries where investors are more risk averse. If the mispricing is the cause for the value premium, one would expect that the value premium should be weaker or even disappear in countries where arbitrage is easier and less costly (i.e., countries with low limits-to-arbitrage). We use the uncertainty avoidance index and the individualism index developed by Hofstede (2001) and the alternative individualism index from the GLOBE to proxy for investors' risk aversion in a country. We use the transaction cost index and two market development measures to proxy for the degree of limits-to-arbitrage. The results from our cross-country study provide strong support for the risk-based explanation and fail to support the mispricing with limits-to-arbitrage argument.
Our study contributes to the growing literature on the debate on the causes of the value premium by extending the existing single country study to a cross-country study to examine these two competing explanations in an integrated framework. A cross-country study can provide evidence on whether the cross-country differences in institutional characteristics and/or cultures are important factors in explaining the value premium across countries. Our findings that the value premium appears to be more consistent with the risk-based explanation than the mispricing argument in an international setting should shed some light on the causes of the value premium.
Our study also contributes to the growing literature that compares the profitability of a trading strategy across countries and at the same time provides an explanation for the crosscountry variation in the trading profits. Our findings complement the evidence of McLean, Pontiff, and Watanabe (2009), who show that the net issuance effect is stronger in countries with more issuance activities, more market development, and stronger investor protection. Our results also complement the findings of Chui, Titman, and Wei (2010) , who find that momentum is stronger in countries with more individualistic cultures. Finally, our evidence complements the results of Titman, Wei, and Xie (2012), who document that the asset growth effect as measured by the return spread between low and high asset growth firms is stronger in countries with more developed equity markets. All these studies show that cross-country differences in trading profits of a particular strategy are associated with cross-country differences in cultures or institutional characteristics.
Appendix A: The values of country-level variables
This appendix lists the values of country-level variables. Cuntry is the abbreviation of a country. Indv and UAI are the Hofstede's individualism index and uncertainty avoidance index. Coltvsm is the collectivism index, which is an inverse measure of individualism and is the institutional collectivism obtained from the GLOBE and House et al. (2004) . Equity is the index of access-to-equity markets. MktCap is the ratio of stock market capitalization to gross domestic product (GDP). TCost is the index of transaction costs. This table presents the time-series averages of size-adjusted monthly returns (%) on country-specific BM portfolios formed as follows. For each country at the end of June of year t, all firms are ranked in ascending order based on their rankings on the book to market ratio (BM) in year t-1. Firms in the bottom 20% are assigned to the BM1 quintile and those in the top 20% are assigned to the BM5 quintile. Monthly returns on individual stocks are adjusted for size-based benchmark returns (see description below) first and then equal-weighted size-adjusted monthly returns in U.S. dollars for each BM portfolio are calculated from July of year t to June of year t+1. These portfolios are rebalanced each year in June. The BM-hedge portfolio is a zero-cost hedge portfolio that takes a $1 long position in BM5 portfolio and a $1 short position in BM1 portfolio simultaneously. Monthly returns on the hedge portfolio are calculated by subtracting monthly returns on the BM1 portfolio from the monthly returns on the BM5 portfolio. The size-based benchmark portfolios for each country are formed as follows. First, at the end of June in year t, firms are sorted into quintiles based on their rankings on market capitalization at the end of June in year t. Equalweighted monthly raw returns are calculated from July of year t to June of year t+1 for each size-based benchmark portfolio. All portfolios are rebalanced each year in June. The size-adjusted monthly returns on an individual stock are the differences between the raw monthly returns on the stock and the monthly returns on the benchmark portfolio that the stock falls into. N is the number of firm-month observations in a country. where R ij,t is the monthly return in U.S. dollars from July of year t to June of year t+1 for stock i in country j. R ft is the risk-free rate proxied by the one-month U.S. Treasury-bill rate. BM ij,t-1 and TAG ij,t-1 are the book-to-market equity ratio and total asset growth in year t-1, respectively. SZ ij,t is market capitalization at the end of June in year t. Ln represents the natural logarithm. MOM ij,t and Issue ij,t are momentum and equity issuance, respectively. Both has the same time subscript as the dependent variable, R ij,t . MOM is measured as the past six-month holding period stock return that skips the most recent month. Issue is measured over the past 12-month period as in Pontiff and Woodgate (2008) where R ij,t is the monthly return in U.S. dollars from July of year t to June of year t+1 for stock i in country j. R ft is the risk-free rate proxied by the one-month U.S. Treasury-bill rate. BM ij,t-1 and TAG ij,t-1 are the book-to-market equity ratio and total asset growth in year t-1, respectively. SZ ij,t is market capitalization at the end of June in year t. Ln represents the natural logarithm. MOM ij,t and Issue ij,t are momentum and equity issuance, respectively. Both has the same time subscript as the dependent variable, R ij,t . MOM is measured as the past six-month holding period stock return that skips the most recent month. Issue is measured over the past 12-month period as in Pontiff and Woodgate (2008) where R ij,t is the monthly return in U.S. dollars from July of year t to June of year t+1 for stock i in country j. R ft is the risk-free rate proxied by the one-month U.S. Treasury-bill rate. Refer to Table 3 for the description of other variables. The Fama and MacBeth (1973) regression procedure is used to estimate the model with country dummies and the Newey-West (1987) robust t-statistics are presented in parentheses. The Low, Medium, and High groups for each country-level variable classification are defined in Tables 3 and 4 . Indv and UAI are the Hofstede's individualism index and uncertainty avoidance index. AltIndv is an alternate measure of individualism and is measured as the inverse of institutional collectivism obtained from the GLOBE and House et al. (2004) . Equity is the index of access-to-equity market. MktCap is the ratio of stock market capitalization to gross domestic product. TCost is the index of transaction costs. The High group in this category consists of developed economies, and the Low group in this category consists of developing economies. Panels A to C reports the BM estimates for each subgroup. Diff: High -Low is the difference in the BM estimates between the High and the Low groups. The null hypothesis is that the coefficient of BM is greater in the High group than in the Low group with one-tailed p-valued reported. Panel A reports the results from the subsample excluding firms with market capitalization less than US$100 million. Panel B reports the results from the subsample excluding firms in Japan and The U.S., while Panel C reports results based on a simpler mode specification with Ln(BM) and Ln(SZ) as the only explanatory variables. 
